Abstract: As a result of impressive progress that made in economic traits such as body weight gain, feed efficiency and breast yield to meet the demands of consumers, nowadays, poultry became more susceptible to obesity, stressors and less ability to resist the common diseases in commercial farms. L-Arginine (L-Arg) supplementation in poultry diets improves egg production, egg weight, modulates lipid metabolism toward reducing total body fat accumulation to improve meat quality and increases antioxidant defense under normal conditions. Also under stress conditions L-Arg has the ability to alleviate this stress and to normalize the growth performance. Dietary L-Arg supplementation reduces ascites mortality under low ambient temperatures, attenuates the adverse effects of heat stress and high stock density, activates the immune system and enhances its responses to different common diseases in poultry farms. Therefore, L-Arg plays a pivotal role in poultry production.
INTRODUCTION
In the last few decades, chickens have genetically been selected to improve body weight gain, feed efficiency, growth rate and breast muscle weight (Burt, 2002) . As a consequence of this selection for economically important production traits, firstly, this has led t o increase the ability of chickens to synthesis fatty acids (Cui et al., 2012) which led to excessive accumulation of fat in the body that negatively affects production efficiency, consumer perception and marketability o f chickens (Zhou et al., 2006) . Secondly, negatively affects the immune system efficiency and its ability to resist the diseases. So the susceptibility of modern commercial chickens to diseases increased (Swaggerty et al., 2009) . Thirdly, this make chickens more susceptible to different stressors such as heat stress compared with unimproved chickens (Lin et al., 2006) . Improving the immune system efficiency and its resistance t o pathogens and enhancing meat quality by reducing total body fat deposition and alleviating stressors such as heat stress through nutrients, are considered practical and efficient solution in enhancing productive performance of modern broiler chickens (Kidd, 2004; Shahin and ABD-EL-Azeem, 2006; Mujahid, 2011) . L-arginine (L-Arg), a basic amino acid, is an important amino acid for chickens because they, like other birds, are unable to obtain Arg from endogenous sources since they lack almost all the enzymes that are involved in the urea cycle (Tamir and Ratner, 1963) . L-Arg is a substrate for biosynthesis of many molecules, including protein, nitric oxide, creatine, ornithine, glutamate, polyamines, proline, glutamine, agmatine and dimethylargininesa, thereby it serves a number o f important biological and physiological functions i n poultry (Khajali and Wideman, 2010) . Allen (1999) , Deng et al. (2005) and D'Amato and Humphrey (2010) observed that inclusion of L-Arg in broilers diet activated the immune system and improved its efficiency under normal and infection conditions. Al-Daraji et al. (2011) , Corzo et al. (2003) and Wu et al. (2011) demonstrated that increasing L-Arg level i n broilers, quails and ducks diet reduced total body fat deposition. Addition of L-Arg in poultry diets is required to avoid the harmful influences of excessive free radicals that produced during normal metabolism (Atakisi et al., 2009) and to relieve the adverse effects of heat stress (Attia et al., 2011) . Tan et al. (2007) reported that supplementation of L-Arg at the level of 1% reduced incidence of ascites in broilers exposed to low ambient temperature. Srinongkote et al. (2004) reported that supplementing 1.36% L-Arg with increasing L-lysine level to maintain the same ratio between L-Arg and Llysine reduced the negative effects of chronic stress of high stock density in broiler chickens. Furthermore, Manwar et al. (2006) reported that increasing dietary LArg level led to a significant improve in egg production. Therefore, L-Arg plays a pivotal role in poultry nutrition under different conditions. So this review discusses the effects of L-Arg supplementation and how L-Arginduces its effects under different conditions. L-arginine and egg production: Nitric oxide, a highly significant enhancements in breast weight, breast fillet reactive and short-lived radical, is implicated i n weight and thickens and in myofiber diameter of broiler regulating the reproductive functions in poultry (Kumar chickens when they fed diets supplemented with L-Arg and Chaturvedi, 2008; Sundaresan et al., 2007) . Manwar at the level of 0.1, 0.2 or 0.3% from 1 to 21 days of age et al. (2003) noticed that level of nitric oxide in serum is compared with the control diets. Carcass yield, breast linked to high egg production in quails. Therefore, and thigh muscle percentages of broilers significantly Manwar et al. (2006) conducted two experiments i n increased by inclusion of L-Arg in the diets at the level of quails to investigate the relationship between nitric oxide 0.04% (Al-Daraji and Salih, 2012) . Similar results were production and egg production in the first experiment obtained by Wu et al. (2011) and Al-Daraji et al. (2011) in and to evaluate the influence of L-Arg and L-NAME on White Pekin ducks and Japanese quails. Wu et al. egg production in the second experiment. They observed (2011) reported that providing 1% additional L-Arg above that n itric oxide synthesis in Japanese quails was NRC (1994) recommendations for ducks from 21 to 42 significantly higher in good layer than poor layer in the days of age not only reduced skin with fat and abdominal first experiment. And also they reported that feeding fat (undesirable fat) weight relative to body weight but quails diet supplemented with 5% L-Arg significantly also increased the breast muscle percentage and increased egg production compared with the control in intramuscular fat content (desirable fat) in breast the second experiment. Furthermore, they found that muscle. Al-Daraji et al. (2011) noticed a significant inhibiting the production of nitric oxide in quails b y reduction in abdominal fat percentages and a significant supplementing L-NAME led to a significant reduction in enhancement in carcass yield, breast muscle and leg the concentration of nitric oxide in serum and a muscles percentage in Japanese quails at 42 days of significant reduction in yolk weight. Atakisi et al. (2009) age when they hatched from eggs injected with 2% L-Arg documented that dietary 5 mg/kg L-Arg supplementation at 0 day of incubation. It is well documented that in laying quails significantly increased egg weight and increase fat deposition (undesirable fat such as skin fat nitric oxide synthesis. So, Basiouni (2009) conducted his abdominal fat) leads economic losses as a result of experiment to explore why dietary L-Arg supplementation poor feed efficiency and poor meat yield in avian species improved egg production and egg weight. Basiouni (Gaya et al., 2006; Xiong et al., 2010) . On the other hand, (2009) demonstrated that inclusion of L-Arg in laying increase deposition of fat between muscles hens diet significantly elevated luteinizing hormone (intramuscular fat %) is considered desirable trait in concentration compared with the control. Luteinizing avian species and other farm animals because it linked hormone and follicle stimulating hormone govern to other important meat quality traits that consumers follicular development, ovulation and egg laying through prefer it such as flavor, juiciness, water holding capacity, ovarian steroids (Hartree and Cunningham, 1969) .
tenderness drip loss and cooking loss (Hocquette et al. , Although experimental evidence showed that dietary L-2010). Therefore, dietary L-Arg supplementation plays a Arg supplementation can improve egg quality but till now key role in enhancing meat quality. no experiment has designed to investigate the impact of In avian species, supplementation of L-Arg improves L-Arg on egg quality. carcass yield, breast and thigh muscles percentage may L-arginine and carcass traits: Early study showed that molecular including protein, creatine, proline, ornithine, feeding chicken diets deficient in Arg resulted in a polyamines, glutamate and glutamine (Khajali and significant reduction not only in breast and leg yield but Wideman, 2010) which are essential for growth (Chen et also in muscle creatine (Kratzer and Earl, 1975). al., 2011; Graber and Baker, 1973; Emmerson et al., Creatine, an endogenous metabolite of Arg, is a unique 1997; Young and Ajami, 2000; Bartell and Batal, 2007 ) organic compound that is involved in protein metabolism as shown in Fig. 1 . Emadi et al. (2011) confirmed that Land is participated in the muscle energy buffering Arg is essential for productive performance in broilers system (Khajali and Wideman, 2010; Chen et al., 2011) .
where inclusion of L-Arg at the level of 2.5% resulted in More recently, Jiao et al. (2010) demonstrated that a significant increase in total protein concentration in feeding broiler chickens from 1 to 42 days of old 80% of serum. Moreover, inclusion of L-Arg in broiler chicken their Arg requirement led to a significant reduction in diets at the level of 250% of their requirement from 1 to breast muscle and leg muscle weight and percentages.
49 days of age significantly reduced the concentration of Khajali et al. (2011) confirmed that carcass yield and triglyceride in serum at 49 days of age (Emadi et al. , breast meat yield significantly reduced in broilers fed 2011). Serum triglyceride level and abdominal fat diets deficient in Arg. Corzo et al. (2003) observed that content significantly declined in Japanese quails at 42 increasing dietary Arg level not only significantly days of age when they injected by 2% L-Arg at 0 day of improved carcass yield but also significantly reduced incubation (Al-Daraji et al., 2011) . Santoso et al. (1995) abdominal fat content in heavy broiler chickens from 42 found that triglyceride level in blood is directly associated to 56 d ays of age. Fernandes et al. (2009) noted with fatty acid synthesis in broiler chickens. One of the be due to L-Arg is a substrate for biosynthesis of several main functions of abdominal fat cells is stored ambient temperatures, broiler chickens consume more triglyceride that synthesis in the liver (Cartwright, 1991) .
feed to increase their heat production to maintain their Abdominal fat has high ability to grow compared with body temperature, so the oxygen requirement and other fat depots (Cartwright, 1991) . Abdominal fat ratio to cardiac output increase (Decuypere et al., 2000) . live body weight in avian species can use to monitor total Increasing oxygen requirement promotes the heart to body fat deposition (Becker et al., 1979) . Because raise its cardiac output (Decuypere et al., 2000) . Above abdominal fat ratio to live body weight in avian species mentioned conditions raise hematocrit, hemoglobin and is highly correlated with fat accretion in fat depots activate the formation of red blood cells in the bone (Becker et al., 1979) . Therefore, dietary L-Arg marrow, thereby the viscosity of blood will elevate (Ipek supplementation can reduce abdominal fat content by and Sahan, 2006; Li et al., 2011) . Additionally, the right reducing fatty acid synthesis. However, Wu et al. (2011) ventricle to total ventricle weight ratio increases (Xiang et found that feeding White Pekin ducks diets al., 2002; Li et al., 2011) . All theses changes indicate supplemented with 1% L-Arg from 21 to 42 d of age led that broiler chickens suffer from ascites (Ipek and to a significant depressed in the hepatic activity o f Sahan, 2006; Nain et al., 2008) . Beside these common lipogenic enzymes at 42 d of age. So inclusion of L-Arg changes, ascites syndrome in broiler chickens i s at the level of 1% in duck diets significantly reduced total accompanied by decreasing the intracellular body fat deposition. Now, the important question is why antioxidants (nonenzymatic antioxidants) including dietary L-Arg supplementation reduces the undesirable glutathione, vitamin C and vitamin E and the antioxidant fat in poultry. It is well known that nitric oxide is the most indices including total antioxidant capacity and putative metabolite of L-Arg and it is implicated i n superoxide dismutase activity (Iqbal et al., 2002;  Han et regulating fat metabolism (Jobgen et al., 2006 (Jobgen et al., ). al., 2005 Tan et al., 2008) . Fathi et al. (2011) observed Therefore, dietary L-Arg supplementation can modulate that ascites syndrome in broiler chickens is associated total body fat deposition through nitric oxide (Fig. 1) .
with a significant increase in the activity of glutathione L-arginine and metabolic disorder: Rearing broiler companied by a significant increase in the lipid chickens under cold ambient temperatures or at high peroxidation in the plasma and in the liver of chickens altitudes create an oxygen deficit, so the oxygen (Table 1) . Increased the activity of glutathione peroxidase requirement and cardiac output increases (Witzel et al., with elevating lipid peroxidation in the plasma and in the 1990; Beker et al., 2003; van As et al., 2010) . Under cold liver of the chickens indicate that antioxidant system of peroxidase in the plasma and in the liver and an organism is unable to remove the excess free a concomitant increase in right ventricle to total ventricle radical. So broiler chickens that suffered from ascites weight ratio and in ascites mortality in cold-stressed exhibit a significant increase in the activity of glutathione chickens at high altitudes that fed diet deficient in Arg. In peroxidase and in the lipid peroxidation in the plasma a study conducted in broiler chickens from 21 to 42 d of and in the live. Moreover, concentrations of Arg, ornithine age at high attitudes to investigate the influence of L-Arg and nitric oxide declined in ascitic chickens (Ruiz-Feria on growth performance and ascites mortality, Basoo et et al., 2001; Han et al., 2005; Hassanpour et al., 2009 Hassanpour et al., ). al. (2012 reported that chickens fed diets contained Ascites is not only a metabolic disorder which results in 80% Arg of NRC (1994) showed a significant decline in an increase in the amount of lymph naturally found in the growth performance and a significant increase in right peritoneal spaces and heart failure (Broz and Ward, ventricle to total ventricle weight ratio and in ascites 2007) but also leads a significant reduction in carcass mortality compared with the control diets that formulated yield, breast (% of cold carcass), thigh weight, drum to meet NRC (1994) recommendations for all nutrients weight and in meat shelf-life in poultry (Rajani et al., including Arg. Moreover, Basoo et al. (2012 Basoo et al. ( ) 2011 Veldkamp et al., 2000) . Therefore, mortality due to demonstrated that inclusion of L-Arg at the level of 0.1% ascites syndrome and low meat quality in ascitic poultry in broiler diets under oxygen-deficit conditions improved has become one of the major problems in the poultry body weight gain, feed conversion ratio and elevated industry. Swire (1980) and Julian et al. (1986) nitric oxide concentration in plasma with a concomitant documented that 5% of broilers and 20% of roaster birds reduction in right ventricle to total ventricle weight ratio die due to ascites around the world. Maxwell and and in mortality percent due to ascites compared with 0 Robertson (1997) found that about $1 billion annually is (control), 0.2 or 0.3% L-Arg. Additionally, Fathi et al. the economic losses all over the world due to ascites. L-(2011) reported that chickens exposed to low ambient Arg is not only a substrate for biosynthesis of several temperature, fed the same basal diet but consumed molecular e.g., ornithine and nitric oxide (Khajali and water supplemented with L-Arg at the level of 0.3% not Wideman, 2010) that are insufficient and also required only had lower hemoglobin, hematocrit and red blood in ascitic chickens (Ruiz-Feria et al., 2001; Han et al., cells number but also had higher glutathione peroxidase 2005; Hassanpour et al., 2009) but also is a powerful activity and lower level of lipid peroxidation than control. antioxidant where Atakisi et al. (2009) found that dietary They also observed that the reduction in right ventricle to 5 mg/kg L-Arg supplementation significantly improved total ventricle weight ratio and in ascites mortality was total antioxidant capacity and production of nitric oxide associated with higher glutathione peroxidase activity and significantly declined lipid peroxidation in Japanese and lower level of lipid peroxidation in the chickens that quails. Inclusion of L-Arg at the level of 0.06% in broiler consumed water supplemented with L-Arg at the level of diets under thermoneutral conditions had a positive 0.3%. Results of Bautista-Ortega and Ruiz-Feria (2010) effect on blood traits including hematocrit, hemoglobin indicated that induce conditions mimicking rearing and red blood cell number (Al-Daraji and Salih, 2012) .
broiler chickens at altitude of 3000 m above the sea level Also results of Al-Daraji and Salih (2012) indicated that with inclusion of 0.8% L-Arg in the diets can lead to L-Arg may attenuate the adverse effects of rearing improvements in the heart functions. Han et al. (2005) chickens under cold ambient temperatures or at high found that increasing Arg level from 100 to 200% of NRC altitudes. Furthermore, feeding broiler chickens diet (1994) in diets of cold stressed-chickens significantly deficient in Arg under cold stress at high altitudes enhanced nitric oxide synthase, nitric oxide production depressed nitric oxide synthesis, decreased feed intake, and superoxide dismutase activity and significantly reduced body weight gain, increased right ventricle to depressed membrane damage and ascites mortality. In total ventricle weight ratio and mortality rate as well as three studies conducted to explain why dietary L-Arg ascites mortality (Izadinia et al., 2010) . Khajali et al. supplementation (1%L-Arg) reduces ascites mortality in (2011) observed a significant reduction in feed intake, broilers that exposed to low ambient temperatures, Tan body weight gain and in concentration of nitric oxide with et al. (2005, 2006, 2007) suggested that supplemental L-Arg suppressed pulmonary vascular remodeling that changes, heat stress has become one of the most occurred secondary to increased pulmonary pressure important challenges in poultry production, especially in and also depressed pulmonary arterioles protein kinase tropical and subtropical area. Heat stressed-chickens cá expression that is implicated in inducing of ascites by exhibit higher production of reactive oxygen species and inhibiting the decline in nitric oxide synthase in the higher level of lipid peroxidation than chickens subjected pulmonary endothelium and increasing nitric oxide to normal conditions (25°C) as reported by Yang et al. production. Also in an earlier study, Wideman et al. (2010) . Heat stress induces oxidative stress though (1995) noted that exposing chickens to cool increasing the level of lipid peroxidation and declined the environmental temperatures with adding 1% L-Arg in the activities of superoxide dismutase, catalase and diets achieved the lowest right ventricle to total ventricle glutathione peroxidase in liver of chickens (Sahin et al., weight ratio and ascites mortality compared with 0 2011). Heat stress led to oxidative damage in chicken (control), 0.25 or 0.75% L-Arg.
muscles (Mujahid et al., 2007) which adversely affected L-arginine and stress: Undoubtedly, birds are exposed 2012). The adverse impact of cold stress seems like the to m ultiple stressors during their rearing period adverse impact of heat stress, cold-stressed chickens including photoperiod time , noise level also suffer from oxidative stress as documented by Han (Campo et al., 2005) , stocking density (Beloor et al., et al. (2005) , Tan et al. (2008) and Fathi et al. (2011) . In 2010), heat and cold stress (Fathi et chickens, Han et al. (2005) , Tan et al. (2008) and Fathi et al., 2011) and at market age including feed withdrawal al. (2011) found a significant decline in the activities of (Milinkovic-Tur et al., 2007) , catching (Nijdam et al., superoxide dismutase and a significant elevation in the 2005) and transport stress , and at lipid peroxidation. Poultry not only suffer from stress slaughter house (Xu et al., 2011) . It is well known that during fatting period in meat-type poultry and during egg the oxidative damage is associated with different stress production period in egg-type poultry but also suffer from in poultry production. In practice, under commercial stress at market age e.g., feed withdrawal before conditions of broiler production, broiler chickens expose slaughter, transport time and killing way may lead to to continuous (24-h or 23-h) lighting during their fatting oxidative damage. Milinkovic-Tur et al. (2007) observed period (Olanrewaju et al., 2006) . Guo et al. (2010) found that feed withdrawal resulted in a significant decrease in that following 12-h light as a light regime in broiler the activity of glutathione peroxidase and a significant chickens caused a reduction in lipid peroxidation increase in cholesterol synthesis in avian species. compared with 23, 20 or 16-h light. Campo et al. (2005) Zhang et al. (2010) noted that in broilers, 3-h transport reported that exposure laying hens to 90 dB elevated stress with 3-h recovery before slaughter was not heterophil: lymphocyte ratio that is considered a reliable sufficient to relieve the transport stress that caused a indictor of stress in poultry. Voslarova et al. (2011) significant increase in the level of reactive oxygen observed that exposure broiler chickens to 80 dB was species and in the level of lipid peroxidation in thigh sufficient to impair the productive performance. Stocking muscle of chickens. Xu et al. (2011) demonstrated that density is an important factor in poultry production.
killing chickens by electrical stunning (50 V) significantly Because high density induces stress in poultry that increased cholesterol synthesis and elevated the resulting in a reduction in the productive performance oxidative damage in breast muscle of chickens and an increase in mortality (Beloor et al., 2010) . compared with traditional way. Thereby, under the Results of Beloor et al. (2010) in broiler chickens and conditions of commercial poultry production, all avian Sohn et al. (2012) in laying hens showed that increasing species are exposed to stress. As we discussed above, number of birds/m increased heat shock protein 70 and different types of stress lead oxidative stress and 2 3-hydroxyl-3-methyl-glutaryl coenzyme A reductase oxidative damage which is not only negatively affects mRNA expression in the blood lymphocyte and in the productive performance (Azad et al., 2010) but also liver of the chickens. Heat shock protein 70 is a reliable negatively affects meat quality and shelf-life of meat index of stress in chickens (Hasheimi et al., 2012) and (Yesilbag et al., 2011) . However, Atakisi et al. (2009) 3-hydroxyl-3-methyl-glutaryl coenzyme A reductase is an reported that dietary L-Arg supplementation significantly essential enzyme in cholesterol biosynthesis (Cui et al., enhanced total antioxidant capacity and production of 2010) which has been performed as an indictor o f nitric oxide and significantly declined the level of lipid stress in avian species (Sohn et al., 2012) . Cholesterol peroxidation in Japanese quails. And also AI-Daraji and is t he main substrate that required to synthesis Salih (2012) noticed that increasing L-Arg level from 0.0 corticosterone and cortisol, the most putative markers of (control as recommended by NRC) to 0.06% significantly stress in poultry (Lechner et al., 2001 ). Thus, 3-hydroxylreduced heterophil: lymphocyte ratio that is considered 3-methyl-glutaryl coenzyme A reductase is an important a reliable marker of stress in poultry. Emadi et al. (2011) biomarker to monitor stress in avian species (Beloor et found that providing 2.5% additional L-Arg above NRC al., 2010; Sohn et al., 2012) . As a result of climate (1994) recommendations for broilers significantly meat quality in poultry (Sporer et al., 2012; declined cholesterol synthesis at 27 d of age and its ability to resist the diseases has been neglected, (Cholesterol is the main substrate that required t o thereby susceptibility of modern commercial chickens to synthesis corticosterone and cortisol, the most putative diseases increased (Swaggerty et al., 2009) . Improving markers of stress in poultry). Feeding broiler chickens the immune system efficiency and its resistance t o diet supplemented with 2.07, 1.68 and 1.56% L-Arg for pathogens through nutrients, are considered practical starter, grower and finisher phase respectively, caused and efficient solution in enhancing productive a significant reduction in cholesterol biosynthesis at 49 performance of modern broiler chickens (Kidd, 2004) . d of age (Emadi et al. 2010a) . Kurauchi et al. (2009) However, Kwak et al. (1999) demonstrated that feeding recorded that the concentrations of L-Arg, L-ornithine chickens diet deficient in Arg resulted in a significant and L-proline in plasma of stressed-chickens declined decline in relative weight of lymphoid organs (% of body significantly compared with unstressed-chickens. Zhao weight) including thymus, spleen and bursa. Deng et al. et al. (2009) (2005) observed that increasing L-Arg level from 100% induce-stress in broiler reduced the concentration of of NRC (1994) to 130% of NRC (1994) caused a nitric oxide in plasma and declined the activity of nitric significant improvement in primary antibody levels oxide synthase. Previous studies showed that chickens against sheep red blood cells in chickens. Abdukalykova required more L-Arg than NRC (1994) recommendations and R uiz-Feria (2006) reported that providing 0.3% under stress conditions (Brake et al., 1998; additional L-Arg above the NRC requirements for broiler al., 1999; Chamruspollert et al., 2004ab) . As reported by chickens significantly enhanced the antibody titers to Khajali and Wideman (2010) , L-Arg is a substrate for sheep red blood cells. AI-Daraji and Salih (2012) biosynthesis of several molecular e.g., ornithine and reported that chickens fed 0.06% L-Arg achieved a nitric oxide. Results of previous studies indicated that Lsignificant increase in white blood cell number.
Arg and its metabolites (L-ornithine and L-proline) is
Therefore, L-Arg directly or indirectly by its metabolites effective in alleviating the stress in birds (Suenaga et al., can improve the immune response of poultry reared 2008; Hamasu et al., 2009; Kurauchi et al., 2010) . Attia under conventional conditions or reared under et al. (2011) suggested that inclusion of L-Arg in the unconventional conditions (challenged with infectious diets to alleviate heat stress in chickens. Srinongkote et diseases).
al. (2004) reported that broiler chickens reared under
It is estimated that poultry industry loses more than $3 high stock density and fed diet supplemented with billion annually due to avian coccidiosis (Williams, 1.36% L-Arg with increasing L-lysine level to maintain 1999). Therefore, Coccidia infections in chickens i s the same ratio between L-Arg and L-lysine as the classified as one of the most common and important control, achieved the same productive performance like diseases in poultry production (Laurent et al., 2001 (McDougald, 2003) . Coccidia infections in chickens L-arginine and immune response: In 1960, meat of production as a result of destroying the epithelial cells broiler chickens contributed by 10% of the total meat and trauma to the intestinal mucosa and submucosa consumption and this contribution is elevated by 5% which negatively affects absorption of nutrients and per year. In 2000, the price of beef and pork meat positively affects blood losses and elevates the rate of increased compared with poultry meat. Therefore, the mortality and the susceptibility to other diseases (Ruff total consumption of poultry meats including broilers and Allen, 1990 ). increased to be 46.2% of total meat consumption Nitric oxide is a free radical molecule that is produced as (Ishibashi et al., 2002) . In 1953, producers of chickens a result of L-Arg metabolism (Khajali and Wideman, were needed more than 70 days to produce chickens 2010). Nitric oxide synthesis elevated significantly in have almost 1.5 kg as final body weight (Havenstein et infected chickens with different species of Eimeria such al., 2003). Above mentioned factors led to promote the as Eimeria tenella, Eimeria maxima and Eimeria producers and scientists to find a way to increase acervulina as well documented by Allen (1997ab) and chickens meat production to meet consumers ' Allen and Fetterer (2000) . Also plasma L-Arg significantly requirements. They found that the extensive selection of declined in infected chickens with Eimeria acervulina broiler chickens is a powerful tool to improve growth (Allen and Fetterer, 2000) . All theses evidences indicate rate, feed conversion ratio and carcass yield (Nadaf et that L-Arg can play a vital role in poultry during coccidia al., 2009). Extensive selection of broiler chickens i s infections. So, Allen (1999) carried out two experiments succeeded in improving growth rate, feed conversion to investigate the effect of daily oral administration of ratio and carcass yield but the immune system efficiency L-Arg on the growth performance and nitric oxide leads to a reduction in body weight gain and in egg synthesis in the chicks that infected with Eimeria starter, grower and finisher diet supplemented with 2, acervulina, Eimeria maxima, or Eimeria tenella. Allen 77, 2.25 and 2.08% L-Arg respectively and then (1999) reported that once or twice daily oral challenged with vaccine strain of infectious bursal administration of L-Arg (500 mg/kg) can be used to disease virus at 28 d led to a significant increase in IgG, alleviate the negative impact of Eimeria tenella in interferon-alpha and interferon-gamma synthesis with a chickens by declining its oocytes shedding. Perezsignificant decline in the bursa and spleen lesion Carbajal et al. (2010) found that inclusion L-Arg at the scores compared with the chickens that fed diet level of 0.3 or 0.6% with vitamin E led to a significant containing Arg as recommended by NRC (1994) and enhancements in antibodies production including IgG challenged with vaccine strain of infectious bursal and IgM and in the oxidative burst activity of heterophils disease virus at 28 d. Emadi et al. (2011) reported that and monocytes in the chickens that infected with cocktail feeding chickens diet provided with 2.5% additional Lof Eimeria (E. acervulina, E.maxima and E. tenella).
Arg above NRC (1994) recommendations and Although avian coccidiosis causes oxidative stress as immunized them with vaccine strain of infectious bursal documented by Allen (1997) and Bun et al. (2011) , and disease virus at 28 d resulted in a significant dietary L-Arg supplementation significantly enhanced enhancements in body weight gain, feed intake and feed total antioxidant capacity and production of nitric oxide conversion ratio and in the production of antibody (IgG), and significantly declined the level of lipid peroxidation interferon-" and interferon-( and a significant reduction in Japanese quails (Atakisi et al., 2009 ), but till now in the bursa and spleen lesion scores compared with information available about the impact of L-Arg the control. supplementation on the antioxidant status and immune Munir et al. (2009) documented that providing 2 % responses of broilers challenged with Eimeria. Infectious Bursal Disease (IBD) is a viral disease attacking mainly an important lymphoid organ i n chickens and results in destroying of immature Blymphocytes in the bursa of Fabricius, thymus and spleen (Maroufyan et al., 2012) . There by, IBD i s considered an important threat to the commercial poultry industry as a result of its heavy economic losses to the poultry industry due to high mortality rate and poor growth performance (McIlroy et al., 1989) . Tayade et al. (2006) additional L-Arg above NRC requirements for broilers reduced the immunosuppressive effects o f Hydropericardium Syndrome Virus (HPSV), increased body weight, enhanced thymus and spleen weight and improved HPSV-specific humoral response against HPSV. Therefore, we can conclude that dietary L-Arg supplementation improves the immune system efficiency and its resistance to common diseases in poultry farms.
Conclusion: L-Arg plays multiply functions in poultry production. Dietary L-Arg supplementation enhances carcass yield by reducing abdominal fat content (undesirable fat), alleviates the adverse effects o f different types of stress and declines the immunosuppressive of vaccine, enhances the immune system efficiency and its resistance to common diseases in poultry farms. 
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